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0 Method of manufacturing laminate product. 

® When a laminate product is manufactured by 
extruding a thermoplastic resin on a substrate for 
coating, a space enclosed between a member for 
cooling the thermoplastic resin and a non-cooled 
thermoplastic resin film is kept within an atmosphere 
having a high permeability with respect to the ther- 

^moplastic resin film. Occurence of craters in the 

^ laminated resin film is reduced. 
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METHOD OF MANUFACTURING LAMINATE PRODUCT 



. BACKGROUND 

The present invention relates to a method of 
coating a support with a thermoplastic resin film. 

A method of coating a substrate with a resin by 
heat-melting a thermoplastic resin (referred to as 
"resin", simply hereinafter) such as polyolefin to 
extrude the melted resin in a film state on a sub- 
strate such as paper through an extruder, and by 
pressing the extruded resin on the substrate by 
means a nip roll or the like is called extrusion 
coating (also referred to as "extrusion laminating"), 
which has been widely adapted In manufacturing 
photographic resin-coated paper or wrapping paper 
(for instance, Japanese Patent Kokai-Publication 
No. 50-155222). 

However, with increasing utility of the extrusion 
coated products (laminate products), diversified re- 
quirements for the product quality have arisen. As 
a result, there occur cases where ordinary ex- 
trusion coating devices cannot satisfy these various 
requirements, in particular, in the case of resin 
coated paper used as a support (or substrate) for 
photographic printing paper, there has arisen a 
problem in that the conventional extrusion coating 
device cannot cope with the above-mentioned 
problem since high quality is required. 

In the paper as the support for photographic 
printing paper which Is extrusion coated by the 
prior-art extrusion coating device, there exists a 
problem in that a great number of craters are 
produced. The so-called craters are formed as con- 
cave recesses on the coated film surface resin 
surface due to air entrained by the cooling rolls 
and enclosed between the resin film and the cool- 
ing roll. 

When the number of craters increases outer 
appearance of the products is damaged and there- 
fore the quality is degraded, and further, the value 
of products is damaged in the case of the. paper as 
tiie support for photographic printing paper be- 
cause the surface luster is lowered. 

Further, with an increasing production speed, 
the number of craters increases. Therefore, in the 
case of the paper as the support for photographic 
printing paper, it has been difficult to increase the 
production speed and therefore the productivity. 



SUMMARY OF THE DISCLOSURE 

It is an object of the present invention to pro- 
vide a method of manufacturing laminate products 
which can solve the problems involved in the prior 



art. 

According to the present invention, the above- 
mentioned object can be achieved by a method of 
manufacturing a laminate product characterized in 

5 that when a laminate product is manufactured by 
extruding a thermoplastic resin on a substrate for 
coating, a space enclosed between a member for 
cooling the thermoplastic resin and a non-cooled 
thermoplastic resin film is kept within an atmo- 

70 sphere having a high penmeability with respect to 
the themnoplastic resin film. 

As shown in Fig. 4 according to the method of 
the present Invention, the number of craters pro- 
duced in laminate product manufacturing is signifi- 

75 cantly reduced as compared with the conventional 
method. 

Therefore, it is possible to manufacture lami- 
nate products without degrating the outer appear- 
ance and the quality thereof. Further, in the case of 
20 the laminate products of paper as a support for 
photographic printing paper, since the surface lus- 
ter is not lowered, the value of products is not 
damaged. 

Further, as shown in Fig. 4, even when the 
25 production speed is increased, the number of 
craters will not be increased markedly as con- 
trasted to the conventional method. 

Therefore, upon producing the laminate pro- 
ducts it is possible to easily increase the produc- 
30 tion speed and productivity. 



PREFERRED EMBODIMENTS 

35 For manufacturing laminate products, a thermo- 

plastic resin film extruded from an extrusion die is 
brought into intimate contact with a substrate be- 
fore being cooled, for instance, with a cooling roil. 
At this moment, since it Is necessary to removed 

40 air from a space enclosed between the cooling 
member for the thermoplastic resin film and the 
non-cooled thermoplastic resin film, a gas with a 
high permeability to the thermoplastic resin film is 
supplied (e.g.. blown) to replace air therewith. To 

45 smoothly replace the air. it is also preferable to 
provide a member for removing air accompanied 
by the cooling memt>er. 

For blowing a gas of high permeability to the 
thermoplastic resin film, it is preferable to provide a 

50 nozzle to blow a gas of a high thenmoplastic resin 
film permeability toward the space enclosed by the 
cooling member and the resin film just before 
laminating and cooling. The cooling member for 
the thermoplastic resin is preferably a roll or the 
like. The cooling roll may serve as a laminating 
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device, too. The air accompanied by the cooling 
member may be further blocked mechanically, e.g.. 
by means of a blade or the like. 

The substrate in the present invention may be 
paper, resin or metal according to the laminate 
products required. 

The thermoplastic resin may be polyoiefinic 
resin such as polyethylene, polypropylene, eitc. or 
other known thermoplastic resin. 

The gas of high thermoplastic resin film per- 
meability is selected according to the thermoplastic 
resin, and preferably a gas with a permeability 10 
to 100 times higher than that of air. In practice, the 
gas is O,, H,0 (gas. e.g.. dry or unsaturated 
steam) or CO, when the thermoplastic resin film is 
the polyoiefinic resin. 

It is sufficient that the gas permeable through 
the thermoplastic resin film fills at least the space 
enclosed between the thermoplastic resin cooling 
member and the thermoplastic resin film. The gas 
can be supplied beyond this space or the entire 
manufacturing process can be installed within an 
atmosphere filled with the gas. 

The present invention will be explained in detail 
with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a side view showing an embodiment 
of the present invention; 

Rg. 2 is an enlarged view showing a case 
were a' blade is attached beneath the nozzle; 

Rg. 3 is a side view showing a conventional 
extrusion coating device; and 

Rg. 4 is a graph showing a comparison with 
respect to the number of craters between the ex- 
ample according to the present invention and the 
comparative example by the conventional method. 

Rg. 3 is a side view showing a prior-art ex- 
trusion coating device, in which resin 2 is extruded 
in a film state onto a substrate 3 continuously fed 
in the arrow direction with an extrusion die 1 and 
brought into pressure contact with the substrate at 
a nip point between the nip roll 5 and a cooling roll 
6. The nip roll 5 is backed up by a backup roll 4 to 
exert pressure on the nip roll 5 toward the cooling 
roil 6. 

Rg. 1 is a side view showing an embodiment 
of the present invention, In which a nozzle 8 for* 
blowing a gas 9 is disposed in a space enclosed 
by a poly olefin film 2 formed by a conventional 
extrusion coating device and the cooling roll 6. The 
resultant cooled laminate 10 is removed from th 
cooling roll 6 by means of a removing roll 7 after a 
travel around the cooling roll 6 over a length of a 
half to two thirds of the circumference thereof, and 
then will be wound up by a takeup roll (not shown). 



The kinds of the blown gas can be selected 
from those with a high permeability to the 
polyolefin film. In particular, carbon dioxide is ef- 
fective. The amount of gas to be blown is not 
5 specified in particular, but it is sufficient when the 
air entrained by the cooiing roll can be replaced 
with the blown gas. 

Further, when air accompanied by the cooling 
roll 6 is removed possitively by attaching a blade 
w 10 made of urethane rubber beneath the nozzle 8 
as shown in Rg. 2. since the air can be easily 
replaced with the gas. it is possible to reduce the 
smnount of the blown gas. The material of the blade 
10 is not specifically limited. 

75 

Example 1 

By use of a device shown in Rgs. 1 and 2, 
20 laminate products were manufactured by coating a 
30 um thick polyethylene on the surface of a thick 
paper having a 17^ um thickness and a 300 mm 
width. The coating speed was 150 to 200 m/min. 
Since the permeabllrty of air against the polyethyl- 
25 ene film is 2.0 to 3.3 10"^* - 

[cc/cm2 mm sec cmHg], carbon dioxide was used 
as a gas to be blown through the nozzle, the 
blowing rate of the blown gas was 36 1/min per unit 
width of 300 mm. 

30 

Comparative Example 

Using a device shown in Rg. 3, coating was 
35 effected by the conventional method without blow- 
ing carbon dioxide gas otherwise under the same 
conditions as in Example 1 . 

The number of craters per one square centi- 
meter was measured for comparison. 
40 Rg. 4 shows the test results. 

Rg. 4 indicates that when a gas (cart>on diox* 
ide in this test) of high permeability to polyolefin 
film is blown according to the present invention, the 
number of craters can be reduced even at a high 
46 speed production, as compared with that in the 
conventional method. 

It should be understood that modifications may 
be done without departing from the gist and scope 
of the invention as claimed. 

50 

Claims 

1. A method of manufacturing laminate pre- 
ss ducts wherein when a laminate product is manufac- 
tured by extruding a thermoplastic resin on a sub- 
strate for coating, a space enclos d between a 
member for cooling the thenmoplastic resin and a 
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non-cooied thermoplastic resin film is kept within 
an atmosphere having a high permeability with 
respect to the thermoplastic resin film. 

2. The method as defined in claim 1, wherein 
said atmosphere is of a gas having an at least 10 s 
times greater permeability than that of air. 

3. The method as defined in claim 1, wherein 
said atmosphere is produced by supplying said 
space with a gas having a higher permeability than 

that of air, io 

4. The method as defined in claim 3, wherein 
said atmosphere gas is blown through a nozzle into 
said space. 

5. The method as defined in claim 3, wherein 

air entrained by the cooling member is mechani- 75 
cally removed. 

6. The method as defined in claim 5, wherein 
the air removal is effected by blocking out air by 
means of blade means from the surface of the 
cooling member. 20 

7. The method as defined in claim 2, wherein 
said gas is one selected from the group consisting 
of oxygen, carbon dioxide and steam in a case 
where the thermoplastic resin is a poiyolefinic res* 

in. 25 

8. The method as defined in claim 7. wherein 
said gas is carbon dioxide. 

9. The method as defined in claim 1. wherein 
said cooling member is a cooling roll, and said 
space is defined by the cooling roil surface and the 30 
thermoplastic resin film contacting at a nip point 
between the cooling roll and a nip roll. 

10. The method as defined in claim 1, wherein 
said substrate is a paper for photographic printing 
paper and laminated with the thermoplastic resin 3S 
film by means of said cooling roll and a nip roll by 
passing through these rolls. 
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® Method of manufacturing laminate product 

® When a laminatp product is manufactured by 
extruding a thermoplastic resin on a substrate for 
coating, a space enclosed between a member for 
cooling the thermoplastic resin and a non-cooled 
thermoplastic resin film is kept within an atmosphere 
having a high permeability with respect to the ther- 
moplastic resin film. Occurence of craters in the 
" laminated resin film is reduced. 
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